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In the title molecule, C3()H36N202, the dihedral angles between 
the central benzene ring and the two benzene rings of the 
butylsalicylaldimine groups are 14.3 (2) and 40.6 (2)°. There 
are two strong intramolecular O— H- ■ N hydrogen bonds 
which form S(6) rings. The crystal studied was a non- 
merohedral twin with refined components of 0.270 (4) and 
0.730 (4). 

Related literature 

For apphcations of Schiff base ligands in pharmaceutical and 
catalytic research, see: Hashimoto & Maruoka (2007); Singh et 
al. (2009). For a related structure, see: You et al. (2010). For 
hydrogen-bond motifs, see: Bernstein et al. (1995). 



Triclinic, PI 
a = 10.578 (7) A 
b = 11.394 (7) A 
c = 12.217 (7) A 
a = 72.195 (6)° 
= 73.525 (6y 
Y = 72.975 (6)° 

Data collection 

Bmker SMART CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2007) 
r„i„ = 0.980, r„,„ = 0.989 

Refinement 

R[F^ > 2a(F^)] = 0.075 

wR(F^) = 0.271 

5 = 1.13 

4593 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



; (14) A' 



V = 1309.f 
Z = 2 

Mo Ka radiation 
II = 0.07 mm"' 
T = 296 K 

0.28 X 0.22 X 0.15 mm 



4593 measured reflections 
4593 independent reflections 
2894 reflections with / > 2cr(/) 



318 parameters 

H-atom parameters constrained 
Ap„„ = 0.29 e A"' 
Ap„i„ = -0.30 e A"^ 



D-H-A 


D-H 


H---A 


D---A 


D-H- - A 


Ol-Hl-Nl 


0.82 


1.89 


2.605 (4) 


145 


02-H2- ■ ■N2 


0.82 


1.87 


2.609 (4) 


149 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 1999); 
software used to prepare material for publication: SHELXTL and 
PLATON (Spek, 2009). 

This work was supported by the Foundation of Shandong 
Educational Committee (No. J10LB63) and the Key Project of 
Science and Technology of JNMC. 
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Experimental 

Crystal data 
C30H36N2O2 



M, = 456.61 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: LH5371). 
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6,6'-Di-ter^-butyl-4,4'-dimethyl-2,2'-[l,2-phenylenebis(iiitrilomethanylylidene)]diphenoI 



R.-F. Ding, Q.-B. Wang and X.-M. Wen 



Comment 



Schiff base ligands attract much attention in pharmaceutical fields as well as in catalytic research. Here we report the mo- 
lecular structure of a tetradentate Schifli"base ligand, which is shown in Fig. 1. 

The dihedral angles between the central benzene ring and the two benzene rings butylsalicylaldimine groups are 14.3 (2)° 
(C8-C13) and 40.6 (2)° (C20-C25). There are two strong intramolecular O — H - N hydrogen bonds which form S(6) rings 
(Bernstein et al., 1995). The hydrogen bonding in the title compound is different to that reported in the related structure 
(You et al., 2010) possibly owing to the steric effects of the bulky t-butyl substituents. 



5-methyl-3-^-butyl-2-hydroxybenzaldehyde (0.192g, 1 mmol) dissolved in 20 mlethanol, then 1,2-phenylenediamine (0.043 
g, 0.5 mmol) in 20 ml ethanol was added. The mixture was stirred at 323K for 5 h. The solution was cooled to room 
temperature and the resulting orange solid was collected, washed by cold ethanol and dried in vacuo. Yield: 0. 1 75 g, 80.6%. 
Cooling the ethanol solution to room temperature gave orange crystals suitable for X-ray diffraction measurement. 



All H atoms were positioned geometrically and refined using a riding model with C — H = 0.93-0.97 A; O — H = 0.82A 
and with J7iso(H) = 1.2 times {/eq(C) or (7iso(H) = 1.5 times C/eqCCmethybO)- Analysis of the structure in PLATON (Spek, 
2009) revealed the crystal was a non-merohedral twin with twin law (110)[432]. The ratio of the twin components refined 
to 0.270 (4):0.730 (4). 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of title compound. Displacement ellipsoids are drawn at the 
50% probability level. 



6,6'-Di-ferf-butyl-4,4'-dimethyl-2,2'-[1,2- phenylenebis(nitrilomethanylylidene)]diphenol 



Crystal data 



C30H36N2O2 



Z = 2 



M,.= 456.61 



^■(000) = 492 
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Triclinic, PT 
Hall symbol: -P 1 
a = 10.578 (7) A 
Z)=11.394(7)A 
c= 12.217 (7) A 
a =72.195 (6)° 
P = 73.525 (6)° 
y = 72.975 (6)° 
V= 1309.8 (14) A^ 

Data collection 

Bniker SMART CCD 
diifractometer 

Radiation source: fine-focus sealed tube 

graphite 

9 and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
r„u„ = 0.980, r„ax = 0.989 
4593 measured reflections 



Z)x= 1.158 Mgm ^ 

Mo Ka radiation, X = 0.71073 A 
Cell parameters from 3022 reflections 
9 = 2.4-24.5° 

H = 0.07 mm"' 

r=296K 

Block, orange 

0.28 x 0.22 x 0.15 mm 



4593 independent reflections 

2894 reflections with /> 2o(I) 
/?i„t= 0.000 

^max ~ 25.0 , Oniin ~ 2.4 

h = -l2-yl2 

k = -l3-^l3 
Z = -13^14 



Refinement 

Refinement on ifi 
Least-squares matrix: full 

/?[i^>2a(F^)] = 0.075 

w/?(i^) = 0.271 

S= 1.13 

4593 reflections 
318 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred fi-om neighbouring 
sites 

H-atom parameters constrained 

w = l/[aVo^) + (0. 1477P)^ + 0.0358P] 
where P = (Fo^ + 27^0^3 



(A/0)„ 



0.001 



t-3 



Apmax = 0.29 e . 
Ap„,i„ = -0.30eA-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d. 's in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement ofF^ against ALL reflections. The weighted if -factor wR and goodness of fit S are based on F^, convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of refiections for refmement. if-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


TT. */TT 

'-'ISO ''-'eq 


Nl 


0.2830 (3) 


0.5924 (3) 


0.9145 (3) 


0.0503 (7) 


N2 


0.4261 (3) 


0.7498 (3) 


0.7380 (2) 


0.0519 (8) 


01 


0.0609 (2) 


0.7680 (2) 


0.9079 (2) 


0.0631 (8) 


Ml 


A 1 ^ "5 1 

0.1431 


A '7/1A'5 

0.7403 


A OACA 

0.8950 


0.095* 


02 


0.2253 (2) 


0.9257 (2) 


0.6653 (3) 


0.0643 (8) 


H2 


0.2684 


0.8546 


0.6911 


0.096* 


CI 


0.4186 (3) 


0.5407 (3) 


0.8651 (3) 


0.0481 (9) 


C2 


0.4834 (4) 


t\ A A ^ A\ 

0.4144 (4) 


A OATC ^A\ 

0.8975 (4) 


A A/C1 O /"I A\ 

O.Oolo (10) 


H2A 


0.4367 


0.3594 


0.9571 


0.074* 


C3 


0.6136 (4) 


0.3682 (4) 


n Ct A A Ct / A\ 

0.8448 (4) 


0.0673 (11) 


H3 


0.6542 


A O'^ A 

0.2829 


0.8682 


A AO 1 dti 

0.081* 


C4 


0.6842 (4) 


f\ /I /I OA t A\ 

U.44oU (4J 


0.7573 (4) 


A f\£i£in / 1 1 \ 

0.0667 (11) 


H4 


0.7729 


0.4171 


0.7213 


0.080* 


C5 


0.6236 (4) 


0.5733 (4) 


0.7231 (3) 


0.0616 (10) 


H5 


0.6717 


0.6269 


0.6632 


0.074* 


C6 


0.4910 (3) 


0.6220 (3) 


0.1165 (3) 


0.0494 (9) 


C7 


0.2184 (3) 


0.5328 (3) 


1.0093 (3) 


A A ^ 1 /f\\ 

0.0513 (9) 


H7 


0.2646 


0.4556 


1.0486 


0.062* 


Cis 


A ATOA /"?\ 

0.0780 (3) 


0.5772 (3) 


1 ACAT /"?\ 

1.0597 (3) 


0.0474 (8) 


C9 


f\ f\t A / A\ 

0.0143 (4) 


f\ C f\f\ A /"^N 

0.5004 (3) 


1.1613 (3) 


0.0507 (9) 


H9 


0.0650 


0.4232 


1.1960 


0.061* 


CIO 


-0.1199 (3) 


0.5353 (3) 


1.2109 (3) 


0.0479 (8) 


Cll 


A 1 AAO 

-0.1908 (3) 


0.6540 (3) 


1.1575 (3) 


A A /I /0\ 

0.0462 (8) 


Hll 


-0.2815 


0.6801 


1.1916 


0.055* 


C12 


-0.1352 (3) 


0.7354 (3) 


1.0573 (3) 


0.0443 (8) 


C13 


0.0023 (3) 


0.6937 (3) 


1.0077 (3) 


0.0473 (8) 


C14 


-0.1909 (4) 


0.4504 (4) 


1.3160 (3) 


0.0625 (10) 


H14A 


-0.1396 


0.3646 


1.3231 


A AA A rf! 

0.094* 


H14B 


-0.2794 


0.4561 


1.3060 


0.094* 


H14C 


-0.1988 


0.4763 


1.3858 


0.094* 


C15 


-0.2195 (3) 


0.8652 (3) 


1.0034 (3) 


0.0493 (9) 


C16 


-0.3626 (4) 


0.8925 (4) 


1 ATOA / A\ 

1.0780 (4) 


A f\£i£i'~l / 1 1 \ 

0.0667 (11) 


H16A 


-0.3579 


0.8885 


1.1564 


0.100* 


H16B 


-0.4093 


0.8308 


1.0805 


0.100* 


H16C 


-0.4105 


0.9754 


1.0440 


0.100* 


C17 


-0.1554 (4) 


Ci C\'~l A 

0.9714 (4) 


f\ C\C\0 C / A\ 

0.9985 (4) 


0.0663 (11) 


H17A 


-0.2100 


1.0516 


0.9665 


0.099* 


H17B 


-0.0662 


0.9608 


0.9494 


0.099* 


H17C 


-0.1499 


0.9684 


1.0764 


0.099* 


C18 


-0.2286 (4) 


0.8684 (4) 


0.8795 (3) 


0.0718(12) 


H18A 


-0.2766 


0.9509 


0.8444 


0.108* 


H18B 


-0.2759 


0.8062 


0.8843 


0.108* 


H18C 


-0.1391 


0.8502 


0.8322 


0.108* 


C19 


0.4916(3) 


0.8371 (4) 


0.7072 (3) 


0.0520 (9) 


H19 


0.5806 


0.8146 


0.7161 


0.062* 
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U.114^ 


H29B 


0.1466 


1.1647 


0.4139 


0.114* 


H29C 


-0.0044 


1.1618 


0.4759 


0.114* 


C30 


0.0582 (4) 


1.3314(4) 


0.5466 (4) 


0.0647(11) 


H30A 


-0.0328 


1.3563 


0.5348 


0.097* 


H30B 


0.1181 


1.3618 


0.4746 


0.097* 


H30C 


0.0631 


1.3666 


0.6069 


0.097* 



Atomic displacement parameters (A ) 





[/" 


^22 


^33 


^12 


^13 


^23 


Nl 


0.0436 (15) 


0.0505 (18) 


0.0563 (18) 


-0.0057 (13) 


-0.0101 (14) 


-0.0173 (15) 


N2 


0.0491 (16) 


0.0522 (19) 


0.0444 (16) 


-0.0018 (15) 


-0.0067 (13) 


-0.0099 (14) 


01 


0.0528 (14) 


0.0578 (17) 


0.0587 (16) 


-0.0115 (12) 


0.0020 (12) 


0.0004(13) 


02 


0.0534(15) 


0.0452(15) 


0.087 (2) 


-0.0099 (12) 


-0.0198 (14) 


-0.0028 (14) 


CI 


0.0416(18) 


0.051 (2) 


0.054 (2) 


-0.0017 (16) 


-0.0157 (16) 


-0.0193 (17) 


C2 


0.059 (2) 


0.048 (2) 


0.074 (3) 


-0.0061 (18) 


-0.0136 (19) 


-0.0160(19) 


C3 


0.062 (2) 


0.051 (2) 


0.085 (3) 


0.006 (2) 


-0.024 (2) 


-0.022 (2) 


C4 


0.048 (2) 


0.070 (3) 


0.073 (3) 


0.011 (2) 


-0.0123 (19) 


-0.029 (2) 


C5 


0.050 (2) 


0.066 (3) 


0.055 (2) 


0.0009(19) 


-0.0050 (17) 


-0.0155(19) 


C6 


0.0471 (19) 


0.054 (2) 


0.0427 (19) 


0.0037 (16) 


-0.0139 (15) 


-0.0156 (16) 


C7 


0.051 (2) 


0.050 (2) 


0.054 (2) 


-0.0072 (17) 


-0.0147 (17) 


-0.0160(17) 


C8 


0.0481 (19) 


0.050 (2) 


0.0460 (19) 


-0.0087 (16) 


-0.0132(15) 


-0.0144(16) 


C9 


0.057 (2) 


0.047 (2) 


0.048 (2) 


-0.0074 (16) 


-0.0198 (16) 


-0.0065 (16) 


CIO 


0.055 (2) 


0.051 (2) 


0.0390 (17) 


-0.0168 (17) 


-0.0150 (15) 


-0.0042 (15) 


Cll 


0.0444(18) 


0.055 (2) 


0.0429 (19) 


-0.0156(16) 


-0.0097 (14) 


-0.0127 (16) 


C12 


0.0442 (18) 


0.048 (2) 


0.0417(18) 


-0.0101 (15) 


-0.0112 (14) 


-0.0108(15) 


C13 


0.0501 (19) 


0.050 (2) 


0.0397 (17) 


-0.0143 (16) 


-0.0068 (15) 


-0.0072 (15) 


C14 


0.068 (2) 


0.064 (3) 


0.052 (2) 


-0.025 (2) 


-0.0168(18) 


0.0032 (18) 


C15 


0.0489(19) 


0.049 (2) 


0.0466(19) 


-0.0091 (16) 


-0.0141 (15) 


-0.0057 (16) 
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0.049 (2) 


0.073 (3) 


-0.0042 (18) 


-0.016 (2) 


-0.0084 (19) 



Geometric parameters (A, °) 



Nl — C7 


1.270 (4) 


C16 — H16A 


0.9600 


Nl — CI 


1.414 (4) 


C16 — H16B 


0.9600 


N2 — C19 


1.280 (5) 


C16 — H16C 


0.9600 


N2 — C6 


1.411 (4) 


C17 — H17A 


0.9600 


01 — C13 


1.354 (4) 


C17 — H17B 


0.9600 


01 — HI 


0.8200 


C17 — H17C 


0.9600 


02 — C25 


1.351 (4) 


C18 — H18A 


0.9600 


\JZ. xxZ 


U.oZUU 


l_.io XliO-O 


u.youu 


CI— C2 


1.387 (5) 


C18— H18C 


0.9600 


CI— C6 


1.396 (5) 


C19— C20 


1.441 (5) 


C2— C3 


1.368 (5) 


C19— H19 


0.9300 


C2— H2A 


0.9300 


C20— C21 


1.395 (5) 


C3— C4 


1.370 (6) 


C20— C25 


1.407 (5) 


C3— H3 


0.9300 


C21— C22 


1.378 (5) 


C4— C5 


1.370 (6) 


C21— H21 


0.9300 


C4— H4 


0.9300 


C22— C23 


1.397 (5) 


C5— C6 


1.395 (5) 


C22— C26 


1.511 (5) 


C5— H5 


0.9300 


C23— C24 


1.382 (5) 


C7— C8 


1.440(5) 


C23— H23 


0.9300 


C7— H7 


0.9300 


C24— C25 


1.396 (5) 


C8— C13 


1.399 (5) 


C24— C27 


1.536 (5) 


C8— C9 


1.403 (5) 


C26— H26A 


0.9600 


C9— CIO 


1.367 (5) 


C26— H26B 


0.9600 


C9— H9 


0.9300 


C26— H26C 


0.9600 


CIO— Cll 


1.401 (5) 


C27— C30 


1.529 (5) 


CIO— C14 


1.505 (5) 


C27— C28 


1.538 (5) 


Cll— C12 


1.385 (5) 


C27— C29 


1.544 (6) 


Cll— HI 1 


0.9300 


C28— H28A 


0.9600 


C12— C13 


1.407 (5) 


C28— H28B 


0.9600 


C12— C15 


1.543 (5) 


C28— H28C 


0.9600 


C14— H14A 


0.9600 


C29— H29A 


0.9600 
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C14 — H14B 


0.9600 


C14 — ^H14C 


0.9600 


C15 — C16 


1.528 (5) 


C15 C17 


1 530 f5") 


C15 — C18 


1.533 (5) 


C/ — iN 1 — CI 


izi.6 \i) 


Ciy — iNz — Co 


izU.D \i) 


Ci J — U i — xli 


1 AO < 

iUy.D 


Cz5 — Uz — H2 


109.5 


/"'I 

Cz — Ci — Co 


1 1 O A 

iio.U (ij 


XT1 

Cz — Ci — JN i 


iz4.4 (i J 


r^a mi 
Co — Ci — JN i 


ii /.o (ij 


r^'y 

Co — Cz — C i 


1 T> 1 /'/1\ 

izz.i (4J 


r'l r"^ in a 
Cj — Cz — MzA 


1 1 Q O 

iio.y 


XJ1 A 

Ci — Cz — xlzA 


lion 

iio.y 


/^o r^i r^A 
L.I — Ci — C4 


1 1 A T I A\ 

iiy. / (4j 


/"'O /~''3 XJT 

Cz — Ci — hli 


1 lA 1 

izU.i 


/^A TUT 

C4 — Ci — Xli 


1 TA 1 

izU.i 


r^i r^A r^c 
Ci — C4 — CD 


1 1 A T //l\ 

iiy./ (4j 


/^l UA 

Ci — C^l hl4 


1 ">A 1 

izU.i 


U/l 

Cj — C^l rl4 


1 OA 1 

izU.i 


r^A r^z 

C4 — CD — Co 


111 "t { A \ 

ili.L (4) 


r^A /^c xjc 
C4 — CD — xlD 


1 1 A /I 

i iy.4 


/"'/c xjc 
Co — CD — WD 


1 1 A /I 

i iy.4 


/"'c /"'^ /"'I 

CD — Co — Ci 


1 1 A 1 

iiy.z (ij 


XTO 

CD — Co — SSI 


111 /I 

izi.4 (ij 


r^e: XTO 
Ci Co iNz 


1 1 Q /I /"l^ 

iiy. 4 yi ) 


"\T1 /~"7 /"'O 

iNi — C/ — Co 


11/1 A 

iz4.U (ij 


Ml r^n tn 
JN i — C / — ^rl / 


1 1 O A 

iio.U 


r^o r^n un 
Co — C / — il / 


1 1 O A 

iio.U 


Cii — Co — Cy 


1 1 A 1 

iiy.i (ij 


Cii — Co — C/ 


111 C /"3\ 

izi.D (i) 


/"Ti /""o f^n 

cy — Co — c / 


1 1 A T 

iiy.i (i) 


ciu — cy — Co 


1 11 1 

izz.i (ij 


ciu — cy — riy 


1 1 A A 

iiy.u 


f^Q f^d un 

Co — cy — hiy 


1 1 A A 

iiy.u 


cy — CiU — Cii 


11/; o /Q \ 
ii6.0 {i) 


cy — CiU — Ci4 


1 11 /I 

iz2.4 (ij 


/"'ll /"'lA /"'I/I 

Ci i — CiU — Ci4 


1 1A O /"3\ 

izU.o (i) 


/^I'l /^1A 

Ciz — Ci i — CiU 


11/1 /; /'5\ 

iz4.6 (ij 


XJ11 

Ciz — Cii — ^rlii 


1111 
ii /. / 


CiU — Cii — ^rli i 


1111 
ii /. / 


/^IT /^ll 

Ci i — Ciz — Cii 


11/: c /"3\ 
ii6.D (i) 


Cll— C12— C15 


121.7 (3) 


C13— C12— C15 


121.7 (3) 


01— C13— C8 


120.1 (3) 


01— C13— C12 


119.0(3) 


C8— C13— C12 


120.9 (3) 


CIO— C14— H14A 


109.5 



C29 — H29B 


0.9600 


C29 — H29C 


0.9600 


C30 — H30A 


0.9600 


C30 — H30B 


0.9600 


C30 — H30C 


0.9600 


1 c 1 "7 '^J^TD 
CIj — CI / — rll /r> 


1 AA Z. 

luy.j 


HI /A — CI / — rll /D 


1 AA C 

luy.j 


ClD — CI / — Ml /C 


1 AA C 

luy.j 


hll /A — CI / — rll /C 


1 AA Z. 

luy.j 


111 /D — CI / — rll /C 


1 AA C 

luy.j 


/^IC /^10 XJ1 O A 

Clj — Clo — rlloA 


1 AA C 


CI J — Clo — MloD 


1 AA C 


H 1 oA — C 1 o — H 1 OD 


1 AA C 
lUV-J 


CI J — Clo — MloC 


1 AA Z 

luy.j 


XJ1 o A o XJ1 or^ 
MloA — Clo — MloC 


1 AA C 


MloD — Clo — MloC 


1 AO ^ 


ATI 1 n /"'OA 

JN 1 — C 1 V — CzU 


1 Zi . / \5) 


JNZ — ciy — ^Miy 


1 1 o t 

1 lo.Z 


C20 — C19 — M19 


1 1 o o 

llo.Z 


/^Ol /^OA /^OC 

Cz 1 — CzU — CZ 3 


1 1 A 1 f1\ 

iiy.j (3) 


CZl — CZU — Cly 


1 1 O O {1\ 

1 lo.o \5) 


/^OC /"'OA /^ 1 A 

czd — CZU — c 1 y 


1 T 1 A \ 

izi.y \5) 


/^OO i^OA 

CZZ — cz 1 — CzU 


Izl.o \p ) 


/^T> /^ii mi 
CZZ — cz 1 — MZ 1 


1 1 A T 

1 ly.z 


/^OA /^Ti mi 
CzU — Cz 1 — Mz 1 


1 1 A T 

1 ly.z 


/^oi /^T5 
Cz 1 — Czz — Czi 


1 1 A /■'lA 

llo.y \5) 


/^oi /^OiC 
Cz 1 — Czz — Czo 


1 n A 
Izz.K) (4) 


/^n /^T> c^'^c 
CZi — CZZ — CZo 


1 T 1 1 /"3\ 
IZl.l (3) 


r^'^A /^T) 
CZ4 — CZJ — CZZ 


1 Z4.0 (j j 


/^1/l /^'T2 XJT3 

Cz4 — Czi — Mzi 


I 1 T T 

II /./ 


/^OO /^Ol 

Czz — CzJ — MZ3 


11 /. / 


CZi — CZ4 — CZj 


1 lo.o (3) 


/^T3 /^T/l /^T7 

CZJ — CZ4 — CZ / 


IZl. / (3) 


/^1C /^1/l /^T7 

CZ J — CZ4 — CZ / 


111 T 

1 Z 1 . / (3 ) 


UZ — CZj — CZ4 


1 1 A C 

iiy.j (3) 


UZ — CZj — CZU 


1 1 A /lA 

uy.o (3) 


f~^'> A /^TC /^1A 

CZ4 — CZj — CZU 


111 A /"Q \ 

IZl.U (3) 


/^oo r^'^a XTO/C a 
Czz — Czo — MzoA 


1 AA C 

1U9.5 


CZZ — CZo — MZoB 


1 AA C 

luy.j 


m/CA /^T/i m<CD 
Mz O A — Cz 0 — Mz OD 


1 AA C 

luy.j 


Czz — Czo — MzoC 


1 AA C 


Mz o A — Cz o — Mz oC 


1 AO < 


MZoB — CZo — MZoC 


1 AA C 

luy.j 


/^lA /^n /^i/i 

CiO — C27 — C24 


112.7 (i) 


C30— C27— C28 


106.6 (3) 


C24— C27— C28 


110.9 (3) 


C30— C27— C29 


107.8 (3) 


C24— C27— C29 


108.7 (3) 


C28— C27— C29 


110.1 (4) 
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ClU — C14 — hll4h5 


1 An c 


r^"tn r^"tQ mo a 
Cz / — Czo — HzsA 


1 An c 

loy.D 


XJ1 A K /"'I/I TUI/ID 

rll4A — Ci4 — rll4rs 


1 An c 


Cz / — Czs — rlzsrs 


1 An c 


A A \J^ Ar^ 
L-IO — L-14 — ^ril4L. 


1 An c 


iiz 8 A — Cz 0 — rLz orJ 


1 An c 


XJ1 A A /I XJ1 /l/^ 


1 An c 


Cz / — Czs — HzoC 


1 An c 


rl 1 4r5 — C 1 4 — H 1 4C 


1 An c 


mo A /^oo xj^o/^ 
HzoA — Czs — rlzsC 


1 An c 

loy.D 


/^IT 


1 t\£. A /"3\ 

lUo.U (Jj 


moD /^^O TU^O/^ 

HzaB — Czs — rlzsC 


1 An c 


/^liC /^io 


1 AO O i1\ 

iUo.o (ij 


/^on xjon a 
Cz / — Czy — HzyA 


1 An c 


L.1 / — L/ID — Clo 


1 1 A 1 11\ 

iiU.l (jj 


Cz / — Czy — nZyU 


1 An c 




111 O 

1 1 1 .6 (3) 


uon A /^Tn mno 

H/yA — c/y — H/yhJ 


1 An c 


/^IT /^IT 

CI / — ClD — Clz 




/^TT /^Tn mn/^ 

Cz / — Czy — Hzyc 


1 An c 


/^io 

CI 6 — CO — Clz 


1 An T ii\ 

loy. / (ij 


HzyA — Czy — Hzyc 


1 An c 


C 1 J — C 1 0 — H 1 OA 


1 An c 


mno /^on mn/^ 

HzyB — Czy — H/yc 


1 An c 

ioy.5 


C15— C16— H16B 


109.5 


C27— C30— H30A 


109.5 


H16A— C16— H16B 


109.5 


C27— C30— H30B 


109.5 


C15— C16— H16C 


109.5 


H30A— C30— H30B 


109.5 


H16A— C16— H16C 


109.5 


C27— C30— H30C 


109.5 


H16B— C16— H16C 


109.5 


H30A— C30— H30C 


109.5 


C15— C17— H17A 


109.5 


H30B— C30— H30C 


109.5 



Hydrogen-bond geometry (A, °) 

D—Yl-A D— H n-A D-A D—Yl-A 

01— Hl-Nl 0.82 1.89 2.605 (4) 145. 

02— H2-N2 0.82 1.87 2.609(4) 149. 
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